Adoptive immunotherapy with tumor-specific T lymphocytes generated from cytokine gene-modified tumor-primed lymph node cells.
Adoptive immunotherapy with immune T cells mediates regression of established tumors in animal models. We previously demonstrated that precursor lymphocytes of sensitized T cells can develop into mature effector cells after in vitro activation with anti-CD3 mAb and IL-2. We demonstrate here that tumor cells genetically modified to secrete IL-2 can enhance the precursor response in the tumor-bearing host and subsequently augment the antitumor efficacy of adoptive immunotherapy. MCA205 and MCA203, weakly immunogenic fibrosarcomas, were transfected in vitro with cDNA encoding for IL-2, IL-4, or IL-6. Lymph nodes (LN) draining these cytokine-producing tumors for 7 days were harvested, activated in vitro with anti-CD3/IL-2, and adoptively transferred into mice bearing established parental MCA205 pulmonary metastases. The effector cells generated from LN draining the IL-2 producing tumor exhibited enhanced antitumor activity compared with cells from LN draining parental, IL-4-producing, or IL-6-producing tumor. Phenotype analysis of cells from LN draining the IL-2-producing tumor revealed selective expansion of V beta 8+ cells. Depletion of V beta 8+ effector cells abrogated the antitumor efficacy indicating that V beta 8+ cells constituted the majority of antitumor reactivity and that secretion of IL-2 from tumor cells promoted the priming of V beta 8+ precursor cells, which can develop into mature effector cells. These results have important clinical implications that the method presented here could be applicable to the treatment of human cancer as more effective immunotherapy.